Abstract: ISON, being an open international project that collects and interprets data about space objects for scientific analysis and spacecraft operators, includes about 40 observational sites. An involvement of two Mexican sites participating in optical observations of geostationary and highly elliptical objects as a part of the ISON project is considered. A brief description of the facilities and their observation statistics are given. Prospects for the further development of sites for monitoring near-Earth objects in Mexico are presented, including data of astronomical observing conditions from field stations.
Introduction
High Earth orbits are of great interest both for applied purposes of communication and navigation systems, and scientific researchers as well. Monitoring of this region is a very topical goal due to the significantly increased number of the catalogued space objects there, including works on providing for the safety of satellites and the development of the proper model of space debris population. The International Scientific Optical Network (ISON or NSOI AFN in Russian) is an open international non-government project developed to be an independent source of data about space objects for scientific analysis and spacecraft operators.
At the moment, ISON collaborates with two Mexican institutions: the Autonomous University of Sinaloa since October 2010 and the Autonomous University of Nuevo Figure 3 ). ISON provides continuous monitoring of the GEO object population, tracking and sur-veying of objects in GEO, LEO, and in Molniya and other HEO orbits (Molotov et al. 2008 (Molotov et al. , 2009 .
As a result of the recent developments, 2.4 million tracklets comprising 19 million measurements obtained by ISON in 2016 (Molotov et al. 2016) , the general trend from 2003 presented in Figure 4 . Orbit determination and conjunction analysis for GEO and HEO are performing on a routine daily basis. Thus, orbital elements of approximately 6150 objects (2040 GEO and 4110 HEO) in the KIAM database are regularly updated at the moment.
Moreover, 550 new objects have been discovered and 480 previously lost objects have been rediscovered in 2016-corresponding quantities increased by about half compare with 2015.
Cosala site
The Cosala observation facility of the Autonomous University of Sinaloa (AUS) was commissioned and began its work in May 2012. The astronomical observatory is located in the territory of the ecological reserve of AUS, at an altitude of 600 m, in the vicinity of Cosala town (State of Sinaloa). There was built a pavilion with a sliding roof and installed the 25-cm ORI-25 telescope (Figure 1 ) which provided by the ISON project, since then, the observatory regularly holds geosynchronous objects observations. Almost 800 thousand measurements of space debris objects and satellites in high orbits were made during approx 600 observation nights in 5 years. Observatory Cosala took an active part in the discovery of 16 uncataloged objects and rediscovery of 15 of previously lost objects. Observations at the ORI-25 are carried out in an automatic mode. Obtained data are promptly sent to the database of KIAM RAS, where are used for the prediction of dangerous approaches, including Russian and Mexican satellites.
One-year operation statistics of ORI-25 at Cosala is presented in Figure 8 and Figure 11 .
Nuevo León sites
The telescope has been installed at UANL Monterrey City Campus (25 ∘ 41' N 100 ∘ 18' W, 560 m altitude) in October 2016, commissioning works were carried out by engineers of KIAM RAS. The ORI-25 telescope follows a Hamilton optical design, similar to that for the ISON branch in Tarija, Bolivia (Zalles Barrera et al. 2014) , with a 25 cm diameter mirror and a 625,0 cm focal length, giving a wide field-of- view of 3 ∘ × 3 ∘ . Mounted FLI Microline ML09000 camera acquires images of 3056 × 3056 µm pixels.
Since observations began, the survey of geosynchronous objects has covered a belt-shaped region of the celestial sphere with a range of −49
About 4TB of data have been obtained by ORI-25 at the moment, whereas during the observation period about one year 62% of nights were operational. Gathered data are collecting and sending to KIAM RAS for further analysis. Clear conditions in Monterrey (the capital of Nuevo León) had been limited by climate events related with the last two hurricane seasons (July 1st-December 1st) and the last season of cold fronts (November-March). Our work at UANL is aimed to determine basic kinematic parameters of geosynchronous objects by using a pattern recognition algorithm, to distinguish a target source from a background of motion-blurred stars, that is common task for obtained ISON images in given case.
One-year operation statistics of ORI-25 at Monterrey is presented in Figure 9 and Figure 10 . Notably, that the magnitude distribution of the ORI-25 at Monterrey includes slightly more weak objects comparing with the same instrument at Cosala (Figure 10 and Figure 11 ) in spite of relatively large light pollution at Monterrey.
ISON has motivated the recent study of complementary sites, which will increase the current performance of the ORI-25 and other equipment which will be devoted to asteroids observations. We are focused by now on weather, seeing and mean sky brightness measurements, for a cou- ple of sites at altitudes greater than 1000 m over mean sea level. Figure 2 shows the current position of ORI-25 at Monterrey, marked by a black star. The test sites being located in the southern region, enclosed by a circle.
The majority of light from Monterrey and other large northern cities is quite well blocked by the Sierra Madre Ridge. There are two sites which we are working on since May 2017, Picacho (2,700 m) and Infiernillo (3,140 m) inside enclosed circle area.
Sky darkness measurements were carried by employing an Unihedron Sky Quality Meter (Pun et al. 2014) . Such device measures the spatially integrated sky brightness (mag/arcsec 2 ) through a factory-calibrated sensor and stores data to a PC via USB. Following the device specifications, its accuracy is ±10% (± 0.10 mag/arcsec 2 ).
The graph in Figure 5 shows the maximum sky darkness values at Infiernillo site during the last summer observation campaign. The total sky darkness modulation is caused by moon phases, reaching an average value of 22,7 mag/arcsec 2 out from 90% of phase. This value is quite above the reference value of 21,3 mag/arcsec 2 (dashed line) of the observed surface brightness of the Milky Way. Panels from Figure 6 shows temperature (top) and relative humidity (bottom) from Picacho site for the first five months of the present year. Dispersion in humidity accounts for weather conditions during the occurrence of cold fronts during the first three months of the year and the Mexican monsoon activity by the end of April.
We will implement sky darkness measurements and meteorological observations at both sites by the end of the year. Such measurements will be complemented by data from clouds counting through a whole-sky camera and seeing measurements through a Differential Image Motion Monitor (DIMM) camera (see Figure 7) . Both instruments are already in the testing phase at the UANL Solar Observatory. This site is in enclosed circle region in Figure 10 as well. 
Results
Two small-aperture telescopes for HEO and GEO objects tracking and surveying in Mexico have shown appropriate results within the ISON project. The observation facility at Cosala confirms the status of the reliable site with the high efficiency of observations.
The one-year test observation campaign, held at Monterrey, reveals remarkable results due to the wellcoordinated work of the observer team. Furthermore, surveys and astroclimate analysis were carried out in several prospective locations in the State of Nuevo León with more suitable dark and transparent sky conditions. Present work is a liaison in the Russian-Mexican space situational awareness.
Data gathered by Mexican stations from the Western Hemisphere play an essential role in maintenance and growth of the ISON catalogue. An example of space debris objects, observed by the whole ISON network in Jan-Feb 2017, shown in Figure 12 . More than 1,5 thousand GEO and HEO space debris objects have been discovered with the participation of ISON in total, more detailed in Figure 13 . Gathered data were also used by ISON for the development of space debris models, an example of realisation that includes the HEO population is presented in Figure 14 .
